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(57) ABSTRACT 

In a frame structure of a small vehicle, an abutting surface 
abutting against a ?rst frame member is provided on a 
second frame member constituting a part of a vehicle frame 
together With the ?rst frame member. The second frame 
member is Welded to the ?rst frame member by an outer 
periphery of the abutting surface. The tWo frame members 
constituting a part of the vehicle frame are also Welded 
together by the outer periphery of the abutting surface 
formed on the second frame member so as to abut against the 
?rst frame member. This achieves a decrease in the siZe and 
Weight of the second frame member While suf?ciently 
ensuring joining strength thereof. An opening portion open 
to an abutting surface is provided in a second frame member 
to expose a part of a ?rst frame member. The second frame 
member is Welded to the ?rst frame member by a periphery 
of the opening portion. 

18 Claims, 11 Drawing Sheets 
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FRAME STRUCTURE OF SMALL VEHICLE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This nonprovisional application claims priority under 35 
U.S.C. § 119(a) on Patent Application No. 2003-317142, 
?led in Japan on Sep. 9, 2003, the entirety of Which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a frame structure of a 

small vehicle, in Which an abutting surface abutting against 
a ?rst frame member is provided on a second frame member 
constituting a part of a vehicle frame together With the ?rst 
frame member. Furthermore, the second frame member is 
Welded to the ?rst frame member by an outer periphery of 
the abutting surface. 

2. Description of Background Art 
Frame structures are disclosed in Japanese Utility Model 

Laid-Open Publication No. S61 (1986)-15686. One frame 
structure is con?gured to Weld and couple a doWn tube to a 
gusset integrally molded With a head pipe, Which a vehicle 
frame of a motorcycle includes on a front end thereof. 
Another frame structure includes a gusset having an abutting 
surface abutting against the head pipe. The gusset is Welded 
to the head pipe by an outer periphery of the abutting surface 
and a doWn pipe is Welded and coupled to the gusset When 
the doWn pipe is coupled to the head pipe With the gusset 
interposed therebetWeen. 

However, When the head pipe and the gusset are integrally 
molded, there is a problem in that a molding die is increased 
in siZe and becomes complicated to thereby increase the cost 
of molding. In addition, although the cost of molding does 
not increase When the gusset is Welded to the head pipe, an 
abutting surface is provided on the gusset so as to abut 
against the head pipe for the purpose of increasing joining 
strength of the head pipe and the gusset by increasing Weld 
length thereof. This can increase an area thereof and there 
fore lead to an increase in siZe and Weight of the gusset. 

SUMMARY OF THE INVENTION 

The present invention Was made in consideration of such 
circumstances. It is an object of the present invention to 
provide a frame structure of a small vehicle, Which is 
con?gured to be capable of achieving a decrease in siZe and 
of the second frame member While su?iciently ensuring 
joining strength of the tWo frame members. This object can 
be accomplished by Welding and coupling the tWo frame 
members constituting a part of the vehicle frame to each 
other by an outer periphery of an abutting surface formed on 
a second frame member so as to abut against a ?rst frame 
member. 

In order to achieve the foregoing object, according to a 
?rst aspect of the present invention, a frame structure of a 
small vehicle is provided, in Which an abutting surface 
abutting against a ?rst frame member is provided on a 
second frame member constituting a part of a vehicle frame 
together With the ?rst frame member. The second frame 
member is Welded to the ?rst frame member by an outer 
periphery of the abutting surface. An opening portion open 
to the abutting surface is provided in the second frame 
member to expose a part of the ?rst frame member. Fur 
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2 
therrnore, the second frame member is Welded to the ?rst 
frame member by a periphery of the opening portion. 

According to a second aspect of the present invention, a 
frame structure of a small vehicle is provided, in Which, on 
a gusset coupling a head pipe of a front end of a vehicle 
frame and a doWn pipe supporting a loWer portion of an 
engine to each other, an abutting surface abutting against the 
head pipe is provided. The gusset is Welded to the head pipe 
by an outer periphery of the abutting surface. An opening 
portion open to the abutting surface is provided in the gusset 
to expose a part of the head pipe. Furthermore, the gusset is 
Welded to the head pipe by a periphery of the opening 
portion. 

In accordance With the ?rst aspect of the present inven 
tion, the second frame member is Welded to the ?rst frame 
member also by the periphery of the opening portion pro 
vided in the second frame member. Accordingly, a Weld 
length of the ?rst frame member and the second frame 
member can be elongated Without setting the abutting sur 
face provided on the second frame member to be large so as 
to abut against the ?rst frame member. Hence, a decrease in 
siZe and Weight of the second frame member can be 
achieved While su?iciently ensuring joining strength of the 
?rst and second frame members. In addition, changing a siZe 
and number of opening portions can change the joining 
strength, and accordingly, ?exibility of design can be 
increased. 

Furthermore, in accordance With the second aspect of the 
present invention, the gusset is Welded to the head pipe also 
by the periphery of the opening portion provided in the 
gusset. Accordingly, a Weld length of the head pipe and the 
gusset can be elongated Without setting the abutting surface 
provided on the gusset to be large so as to abut against the 
head pipe. Hence, a decrease in siZe and Weight of the 
gusset, Which Would typically be increased in siZe due to the 
fact that the head pipe is cylindrical, can be achieved While 
suf?ciently ensuring joining strength of the head pipe and 
the gusset. In addition, changing a siZe and number of the 
opening portions can change the joining strength, and 
accordingly, ?exibility of design can be increased. 

Further scope of applicability of the present invention Will 
become apparent from the detailed description given here 
inafter. HoWever, it should be understood that the detailed 
description and speci?c examples, While indicating pre 
ferred embodiments of the invention, are given by Way of 
illustration only, since various changes and modi?cations 
Within the spirit and scope of the invention Will become 
apparent to those skilled in the art from this detailed descrip 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention Will become more fully understood 
from the detailed description given hereinbeloW and the 
accompanying draWings Which are given by Way of illus 
tration only, and thus are not limitative of the present 
invention, and Wherein: 

FIG. 1 is a side vieW of a motorcycle; 
FIG. 2 is a side vieW of a vehicle frame; 
FIG. 3 is a side vieW shoWing a front portion of the 

motorcycle in an enlarged manner; 
FIG. 4 is a partially cutaWay side vieW shoWing a con 

?guration of the vehicle frame in the vicinity of a fuel tank 
and an engine; 

FIG. 5 is a cross-sectional vieW taken along a line 5-5 of 
FIG. 3; 
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FIG. 6 is a perspective vieW of a joined portion of a head 
pipe and a gusset, vieWed obliquely from behind; 

FIG. 7 is a cross-sectional vieW taken along a line 7-7 of 
FIG. 6; 

FIG. 8 is a cross-sectional vieW taken along a line 8-8 of 
FIG. 7; 

FIG. 9 is a cross-sectional vieW taken along a line 9-9 of 
FIG. 5; 

FIG. 10 is a cross-sectional vieW in a handle-lock state, 
corresponding to FIG. 5; 

FIG. 11 is a cross-sectional vieW taken along a line 11-11 
of FIG. 10; 

FIG. 12 is a vertical sectional side vieW of a vicinity of a 
rear portion of the fuel tank; 

FIG. 13 is a vieW of a part of the vehicle frame, vieWed 
from a direction of an arroW 13 of FIG. 12; and 

FIG. 14 is a cross-sectional vieW taken along a line 14-14 
of FIG. 13. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention Will noW We described With refer 
ence to the accompanying draWings, Wherein the same or 
similar elements have been identi?ed by the same reference 
numeral throughout the several vieWs. 

FIGS. 1 to 14 illustrate an embodiment of the present 
invention. In FIG. 1, a head pipe 15 is a ?rst frame member 
Which a vehicle frame F of a motorcycle includes at a front 
end thereof. A front fork 16 pivotally supporting a front 
Wheel WF is steerably supported by the head pipe 15. A 
steering handle 17 is coupled to the front fork 16. In 
addition, a poWer unit P composed of an engine E and a 
transmission M housed in a crankcase 18 is mounted on a 
front portion of the above-described vehicle frame F. A fuel 
tank 19 is mounted on the front portion of the vehicle frame 
F so as to cover an upper portion of the engine E. 
On the vehicle frame F in back of the above-described 

poWer unit P, front ends of a left and right pair of sWing arms 
20 and 20 extended in a fore-and-aft direction are supported 
so as to be vertically sWingable. A rear Wheel WR is 
pivotally supported betWeen rear ends of both of the sWing 
arms 20 and 20. In addition, betWeen the vehicle frame F and 
rear portions of both of the sWing arms 20 and 20, rear 
cushion units 21 and 21 are individually interposed. Fur 
thermore, the left-side sWing arm 20 of both of the sWing 
arms 20 and 20 is cylindrically formed. A drive shaft 22 for 
transmitting poWer from the above-described poWer unit P to 
the rear Wheel WR is housed in the left-side sWing arm 20. 

In addition, a main seat 23 for seating a rider is attached 
onto the vehicle frame F in back of the fuel tank 19. 
Furthermore, a pillion seat 24 for a motorcycle passenger is 
attached onto the vehicle frame F in back of the main seat 
23. 
A front fender 25 covering the front Wheel WF from the 

above is attached onto the front fork 16. A rear fender 26 
covering the rear Wheel WR from the above is attached onto 
a rear portion of the vehicle frame F. 

In FIG. 2, the vehicle frame F includes the head pipe 15 
on the front end thereof. A main pipe 27 extends from an 
upper portion of the head pipe 15 doWnWard toWard the rear. 
A left and right pair of center upper pipes 28 and 28 is 
Welded to a rear portion of the main pipe 27 and extends 
backWard. Center pipes 29 and 29 extend doWnWard from 
intermediate portions of both of the center upper pipes 28 
and 28. Seat rails 30 and 30, of Which front-end upper 
portions are Welded to rear ends of the center upper pipes 28, 
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4 
extend backWard. A rear frame 31 is fastened to the indi 
vidual seat rails 30 and 30 and extends backWard. Rear pipes 
32 and 32 extend doWnWard from front-end loWer portions 
of the seat rails 30 and 30. Left and right pairs of pivot plates 
33 and 33 are coupled to loWer portions of the center pipes 
29 and 29 and the rear pipes 32 and 32. A gusset 34 as a 
second frame member is Welded to a loWer portion of the 
head pipe 15. A left and right pair of doWn pipes 35 and 35 
connects the gusset 34 and the above-described pivot plates 
33 and 33 to each other. Atension pipe 36 couples the gusset 
34 and an intermediate portion of the main pipe 27 to each 
other. A left and right pair of reinforcement pipes 37 and 37 
is installed betWeen both left and right sides of the gusset 34 
and a front portion of the tension pipe 36. A ?rst cross pipe 
38 connects intermediate portions of the doWn pipes 35 and 
35 to each other. A second cross pipe 39 connects coupled 
portions of the center pipes 29 and 29 and the pivot plates 
33 and 33 to each other. A third cross pipe 40 connects both 
of the pivot plates 33 and 33 to each other. A fourth cross 
pipe 41 connects front portions of both of the seat rails 30 
and 30. 
The above-described doWn pipes 35 are formed so that the 

intermediate portions are bent in a manner that front half 
portions extend doWnWard toWard the rear from the gusset 
34 and rear half portions extend substantially horizontally 
toWard the pivot plates 33. 

The engine E is a V-type engine composed so that a front 
bank BF and a rear bank BR are arranged to form a 
substantially V-shape. A front side loWer portion of the 
crankcase 18, Which is a loWer portion of the engine E, is 
supported by the ?rst cross pipe 38 connecting the doWn 
pipes 35 in the above-described vehicle frame F to each 
other. A rear side upper portion of the above-described 
crankcase 18 is supported by the second cross pipe 39 
connecting the coupled portions of the center pipes 29 and 
29 and the pivot plates 33 and 33 to each other. A rear side 
loWer portion of the above-described crankcase 18 is sup 
ported by the third cross pipe 40 connecting both of the pivot 
plates 33 and 33 to each other. Moreover, the pivot plates 33 
and 33 sWingably support front portions of both of the sWing 
arms 20 and 20. 

In FIGS. 3 to 7, the gusset 34 integrally includes a circular 
abutment support portion 34a on Which an abutting surface 
44 abutting against a rear side loWer portion of the cylin 
drical head pipe 15 made of a steel pipe is provided. A left 
and right pair of coupling cylinder portions 34b and 34b are 
branched left and right from the above-described abutment 
support portion 3411 so as to mutually form a V-shape and 
extended doWnWard toWard the rear. A coupling plate 340 
couples the abutment support portion 34a and both of the 
coupling cylinder portions 34b and 34b to each other. 
Reinforcement ribs 34d and 34d protrude upWard so as to be 
continuous With the coupling cylinder portions 34b and 34b 
and the abutment support portion 34a. A center coupling 
cylinder portion 34e protrudes toWard the rear from a 
continuous portion of both of the coupling cylinder portions 
34b and 34b With the abutment support portion 3411. A 
reinforcement rib 34f protrudes upWard so as to be continu 
ous With the center coupling cylinder portion 34e and the 
abutment support portion 34a. The gusset 34 is integrally 
cast-molded, for example, out of Whiteheart malleable iron 
and the like. 
The above-described abutment support portion 34a is 

Welded to the head pipe 15 by an outer periphery of the 
above-described abutting surface 44. Front end portions of 
the doWn pipes 35 and 35 are Welded to the coupling 
cylinder portions 34b and 34b in a state of alloWing a part 
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of each thereof to ?t into a rear end of each of both of the 
coupling cylinder portions 34b and 34b. In addition, in the 
abutment support portion 34a of the gusset 34, for example, 
a pair of opening portions 45 and 45 open to the above 
described abutting surface 44 is provided so as to expose a 
rear loWer side face of the head pipe 15. The gusset 34 is 
Welded to the head pipe 15 also by peripheries of these 
opening portions 45 and 45. 
A front end portion of the tension pipe 36 is ?tted into the 

center coupling cylinder portion 34e of the gusset 34. In this 
?tted state, the tension pipe 36 is Welded to the center 
coupling cylinder portion 34e. In addition, on inWard lateral 
surfaces in intermediate portions of both of the coupling 
cylinder portions 34b and 34b, as expressed in FIG. 8, ?tting 
protruding portions 46 and 46 protrude integrally thereWith. 
An end of each of the reinforcement pipes 37 and 37 is 
Welded to each of the above-described coupling cylinder 
portions 34b and 34b in a state of alloWing each of the ?tting 
protruding portions 46 and 46 to ?t thereinto. The other ends 
of the reinforcement pipes 37 and 37 are Welded to both left 
and right sides of the front portion of the tension pipe 36. 

Incidentally, a joined portion of the gusset 34 to the head 
pipe 15, coupled portions of both of the doWn pipes 35 and 
35 to the gusset 34, and ajoined portion ofthe main pipe 17 
to the head pipe 15 are covered from both left and right sides 
thereof With a cover 47. A rear portion of this cover 47 is 
brought into continuously contact With a front end portion of 
the fuel tank 19 smoothly. 

In FIGS. 3, 5 and 9, a lock plate 49 is Welded to the head 
pipe 15 and the gusset 34 so as to be located above a bottom 
bridge 48 Which the front fork 16 includes. A cylinder lock 
51 into Which a key 52 can be inserted from a right side of 
the motorcycle is attached onto a loWer surface of a support 
plate 50 ?xedly provided to the bottom bridge 48 and 
extended backWard. 

A lock hole 53 is provided in the lock plate 49. In addition, 
the cylinder lock 51 is includes a lock pin 54 penetrating the 
support plate 50 freely movably and protruding upWard 
thereof for the purpose of being detachably ?tted into the 
lock hole 53. The lock pin 54 moves in an axial direction by 
an operation for the key 52 betWeen an upper portion Where 
the lock pin 54 can be ?tted into the above-described lock 
hole 53 and a loWer position Where the ?tting thereof into the 
lock hole 53 is released. Even in a state Where the lock pin 
54 is at the loWer position, an upper end of the lock pin 54 
protrudes upWard from the support plate 50. 

With regard to relative positions of the above-described 
lock hole 53 and lock pin 54, When the front Wheel WF is 
steered to a straight-ahead state, the lock pin 54 is at a 
position shifted from the lock hole 53 as shoWn in FIGS. 5 
and 9. HoWever, When the front Wheel WF is operated to turn 
to a left-tuming side by a predetermined angle, as shoWn in 
FIGS. 10 and 11, the lock pin 54 is set so as to be located 
at a position Where the lock pin 54 is ?ttable into the lock 
hole 53. Speci?cally, the handle-lock state can be obtained 
in a state Where the steering handle 17 is steered to the left 
side. 

In addition, a concave portion 56 is provided on a loWer 
surface of the lock plate 49 for permitting a turn of the lock 
pin 54 protruding upWard from the support plate 50 When the 
above-described support plate 50 and cylinder lock 51 are 
made to turn by the steering operation for the steering handle 
17 With respect to the lock plate 49 Welded to the head pipe 
15 and the gusset 34. Furthermore, in the above-described 
concave portion 56, a collar 55 surrounding the lock pin 54 
is housed. The collar 55 is rotatable about the lock pin 54. 
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6 
In FIGS. 12 to 14, a rear end of the main pipe 27 in the 

vehicle frame F is open. Front end portions of both of the 
center upper pipes 28 are Welded to both sides of the rear 
portion of the main pipe 27. Each of the center upper pipes 
28 is pressed into a circular arc shape so as to be along an 
outer peripheral surface of the main pipe 27. 

Incidentally, the fuel tank 19 is composed of an upper-half 
member 57 and a loWer-half member 58 by mutually joining 
?ange portions 57a and 5811, Which both of the half members 
57 and 58 include on peripheral portions thereof. The fuel 
tank 19 is formed so as to have a substantially U-shaped 
lateral section shape of Which a loWer portion is opened so 
as to be astride the main pipe 27 from above. 
A front portion of the fuel tank 19 is elastically supported 

on the vehicle frame F by being ?tted from the rear to mount 
rubbers 60 and 60 attached onto both left and right sides of 
a support plate 59 ?xedly attached onto the tension pipe 36. 
In addition, in order to support a rear portion of the fuel tank 
19, a support stay 61 is ?xedly attached onto the rear portion 
of the main pipe 27. 
On a rear upper portion of the main pipe 27, an attachment 

surface 27a facing to the oblique rear is formed by cutting 
out a part of the main pipe 27. The above-described support 
stay 61 is ?xedly attached onto the above-described attach 
ment surface 27a and extends to the rear more than the fuel 
tank 19. A loWer portion of a rear end of the main pipe 27 
is kept open in a state Where the support stay 61 is ?xedly 
attached onto the rear portion of the main pipe 27. 

In addition, an attachment plate 62 opposite to the above 
described support stay 61 from above is ?xedly attached 
onto a rear loWer surface of the fuel tank 19. In a state Where 
an elastic material 63 is sandwiched betWeen the attachment 
plate 62 and the support stay 61, a screW member 64 inserted 
from above through the above-described ?ange portions 57a 
and 58a, attachment plate 62, elastic material 63 and support 
stay 61 is screWed into a Weld nut 65 Welded to a loWer 
surface of the support stay 61, the screW member 64 is then 
tightened. Thus, the rear portion of the fuel tank 19 Will be 
elastically supported on the vehicle frame F. 

Moreover, an introduced concave portion 6111 open to the 
rear is formed on a loWer surface of a rear end of the support 
stay 61. A front portion of the main seat 23 is introduced into 
this introduced concave portion 61a. 

Incidentally, hoses 66 for intake of secondary air are 
inserted into the main pipe 27 from the open end of the loWer 
portion of the rear end thereof One end of the hoses 66 is 
opened in an intermediate portion in the main pipe 27. Thus, 
the secondary air can be inhaled so that sand and dust Wound 
up by the front Wheel WF and the like cannot intrude into the 
secondary air. 

In addition, the insertion portions of the above-described 
hoses 66 into the main pipe 27 are sandWiched betWeen the 
loWer portion of the rear end of the main pipe 27 and the 
support stay 61 ?xedly attached onto the rear portion of the 
main pipe 27. It is not necessary to provide, in the vehicle 
frame F, a bracket and the like for supporting the hoses 66. 
Thus it is possible to contribute to a reduction in the number 
of parts. 

Furthermore, a pair of air cleaners 67 and 67 for the 
secondary air, Which are connected in parallel, are arranged 
in back of the engine E so as to be supported by the center 
pipes 29 of the vehicle frame F. The other ends of the 
above-described hoses 66 are connected in parallel to inlets 
of both of the air cleaners 67 and 67 for the secondary air. 

In addition, hoses 68 of Which one ends are connected in 
parallel to outlets of both of the air cleaners 67 and 67 for 
the secondary air extend forWard along the center pipes 29, 
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the center upper pipes 28 and the main pipe 27. The other 
ends of the above-described hoses 68 are connected to a 
secondary air control valve 69 disposed above the front bank 
BF in the engine E. 

The secondary air control valve 69 controls an amount of 
the secondary air for purifying exhaust from both of the 
banks BF and BR in the engine E. The secondary air 
measured by the secondary air control valve 69 is guided by 
a pair of secondary air supply hoses 70F and 70R branched 
from the secondary air control valve 69. In addition, con 
necting pipes 72F and 72R for guiding the secondary air are 
provided in head covers 71F and 71R in both of the 
above-described banks BF and BR. The above-described 
secondary air supply hoses 70F and 70R are connected to the 
connecting pipes 72F and 72R. 
An operation of this embodiment Will noW be described. 

The abutting surface 44 abutting against the head pipe 15 is 
provided in the gusset 34 coupling the head pipe 15 of the 
front end of the vehicle frame F and the doWn pipes 35 and 
35 supporting the loWer portion of the engine E to each 
other. The gusset 34 is Welded to the head pipe 15 by the 
outer periphery of the abutting surface 44. In the gusset 34, 
for example, the pair of opening portions 45 and 45 open to 
the abutting surface 44 is provided so as to expose a part of 
the side face of the head pipe 15. Also, the gusset 34 is 
Welded to the head pipe 15 by the peripheries of the 
above-described opening portions 45 and 45. 

Speci?cally, the gusset 34 is Welded to the head pipe 15 
also by the peripheries of the opening portions 45 and 45 in 
addition to the outer periphery of the abutting surface 44. 
Accordingly, a Weld length of the head pipe 15 and the 
gusset 34 can be elongated Without setting, the abutting 
surface 44 provided on the gusset 34 to be large so as to abut 
against the head pipe 15. Hence, a decrease in siZe and 
Weight of the gusset 34 can be achieved While suf?ciently 
ensuring joining strength of the head pipe 15 and the gusset 
34, even though the gusset 34 Would typically be increases 
in siZe due to the fact that the head pipe 15 is cylindrical. 

In addition, the joining strength can be changed by 
changing the siZe and number of the opening portions 45. 
Accordingly, ?exibility of design can be increased. 

While the embodiment of the present invention has been 
described above, the present invention is not one limited to 
the foregoing embodiment, and it is possible to perform a 
variety of design changes Without departing from the present 
invention described in the scope of claims. 

For example, While the coupling structure of the head pipe 
15 and the gusset 34, Which constitute a part of the vehicle 
frame F, has been explained in the foregoing embodiment, 
the present invention can be carried out Widely in connection 
With a coupling structure of a pair of frame members 
constituting a part of a vehicle frame. In addition, the present 
invention can be applied not only to a motorcycle, but also 
to a small vehicle such as a motor tricycle. 

The invention being thus described, it Will be obvious that 
the same may be varied in many Ways. Such variations are 
not to be regarded as a departure from the spirit and scope 
of the invention, and all such modi?cations as Would be 
obvious to one skilled in the art are intended to be included 
Within the scope of the folloWing claims. 
What is claimed is: 
1. A vehicle frame structure of a small vehicle, compris 

ing: 
a ?rst frame member; 
a second frame member, said second frame member 

including an abutting surface abutting against said ?rst 
frame member, said second frame member being 
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8 
Welded to said ?rst frame member by an outer periph 
ery of the abutting surface, 

Wherein an opening portion open to the abutting surface 
is provided in said second frame member to expose a 
part of said ?rst frame member, and said second frame 
member is Welded to said ?rst frame member by a 
periphery of the opening portion, the periphery of the 
opening portion being different than the outer periphery 
of the abutting surface. 

2. The vehicle frame structure according to claim 1, 
Wherein said second frame member includes an abutment 
support portion, a pair of coupling portions branched from 
the abutment support portion and a coupling plate coupling 
the abutment support portion and the pair of coupling 
portions, the abutting surface being provided on the abut 
ment support portion. 

3. The vehicle frame structure according to claim 2, 
Wherein said second frame member further includes rein 
forcement ribs protruding upWardly from the pair of cou 
pling portions, the reinforcement ribs being continuous With 
the abutment support portion and the pair of coupling 
portions. 

4. The vehicle frame structure according to claim 3, 
Wherein said second frame member further includes a center 
coupling portion protruding from a continuous portion of 
both of the pair of coupling portions With the abutment 
support portion, and a reinforcement rib protrudes upWard to 
be continuous With the center coupling portion and the 
abutment support portion. 

5. The vehicle frame structure according to claim 4, 
further comprising: 

a pair of third frame members, said pair of third frame 
members being connected to the pair of coupling 
portions, respectively; and 

a fourth frame member, said fourth frame member being 
connected to said center coupling portion. 

6. The vehicle frame structure according to claim 5, 
further comprising a pair of ?fth frame members, said pair 
of ?fth frame members being connected betWeen one of said 
pair of coupling portions and said fourth frame member, 
respectively. 

7. A vehicle frame structure of a small vehicle, compris 
ing: 

a head pipe; 
a doWn pipe for supporting a loWer portion of an engine; 

and 
a gusset coupling said head pipe and said doWn pipe to 

each other, said gusset including an abutting surface 
abutting against the head pipe, said gusset being 
Welded to said head pipe by an outer periphery of the 
abutting surface, 

Wherein an opening portion open to the abutting surface 
is provided in the gusset to expose a part of the head 
pipe, and said gusset is Welded to the head pipe by an 
inner periphery of the opening portion. 

8. The vehicle frame structure according to claim 7, 
Wherein said gusset includes an abutment support portion, a 
pair of coupling portions branched from the abutment sup 
port portion and a coupling plate coupling the abutment 
support portion and the pair of coupling portions, the abut 
ting surface being provided on the abutment support portion. 

9. The vehicle frame structure according to claim 8, 
Wherein said gusset further includes reinforcement ribs 
protruding upWardly from the pair of coupling portions, the 
reinforcement ribs being continuous With the abutment 
support portion and the pair of coupling portions. 
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10. The vehicle frame structure according to claim 9, 
wherein said gusset further includes a center coupling por 
tion protruding from a continuous portion of both of the pair 
of coupling portions With the abutment support portion, and 
a reinforcement rib protrudes upWard to be continuous With 
the center coupling portion and the abutment support por 
tion. 

11. The vehicle frame structure according to claim 10, 
further comprising: 

a pair of doWn pipes, said pair of doWn pipes being 
connected to the pair of coupling portions, respectively; 
and 

a tension pipe, said tension pipe being connected to said 
center coupling portion. 

12. The vehicle frame structure according to claim 11, 
further comprising a pair of reinforcement pipes, said pair of 
reinforcement pipes being connected betWeen one of said 
pair of coupling portions and said tension pipe, respectively. 

13. Avehicle frame structure of a small vehicle, compris 
ing: 

a ?rst frame member; 
a second frame member, said second frame member 

including an abutment support portion having an abut 
ting surface abutting against said ?rst frame member, 
said second frame member being Welded to said ?rst 
frame member around an outer periphery of the abut 
ting surface, 

Wherein an aperture is formed through the abutment 
support portion and the abutting surface to expose a 
part of said ?rst frame member, and said second frame 
member is Welded to said ?rst frame member around an 
inner periphery of the aperture. 
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14. The vehicle frame structure according to claim 13, 

Wherein said second frame member further includes a pair of 
coupling portions branched from the abutment support por 
tion and a coupling plate coupling the abutment support 
portion and the pair of coupling portions. 

15. The vehicle frame structure according to claim 14, 
Wherein said second frame member further includes rein 
forcement ribs protruding upWardly from the pair of cou 
pling portions, the reinforcement ribs being continuous With 
the abutment support portion and the pair of coupling 
portions. 

16. The vehicle frame structure according to claim 15, 
Wherein said second frame member further includes a center 
coupling portion protruding from a continuous portion of 
both of the pair of coupling portions With the abutment 
support portion, and a reinforcement rib protrudes upWard to 
be continuous With the center coupling portion and the 
abutment support portion. 

17. The vehicle frame structure according to claim 16, 
further compnsing: 

a pair of third frame members, said pair of third frame 
members being connected to the pair of coupling 
portions, respectively; and 

a fourth frame member, said fourth frame member being 
connected to said center coupling portion. 

18. The vehicle frame structure according to claim 17, 
further comprising a pair of ?fth frame members, said pair 
of ?fth frame members being connected betWeen one of said 
pair of coupling portions and said fourth frame member, 
respectively. 


